The aim of this paper is to account for the phonological adaptation of loanwords in Eastern Catalan. As the phonology of these new words deviates from that of the native Catalan vocabulary set (with a certain amount of variation among speakers), the new phonetic features would seem to be borrowed from Spanish. We suggest that a new phonology has emerged whose purpose is to identify loans among the lexicon, the most striking element of this phonology being a harmony effect on stressed mid vowels in the presence of post-tonic 
Introduction
This work examines the strategies that Catalan has developed for the incorporation of loans and offers an optimality-theoretical account of the adaptation process of these new words in Eastern Catalan. As the result of being a minority language, Catalan has historically borrowed a certain number of words from neighboring languages, particularly Spanish.
This borrowing process has accelerated on a massive scale in the last 100 years, with increasing numbers of loans coming from languages other than Spanish, especially English, and the consequence has been the emergence of a new phonology.
These more recent loanwords show striking phonetic differences relative to the native vocabulary in terms of the vowel system of Eastern Catalan. 'school', etc. This paper analyzes why reduction fails to occur in such loanwords and examines the scope of and variation in the vowel harmony phenomenon. Our main goal is to provide a unified account of the different stages in the adaptation process from within the theory of lexical strata (Itô & Mester 1999) . If we accept a hierarchy of foreignness, we can account for the phonology of Catalan vocabulary as a consistent whole, notwithstanding the phonetic variation observed.
Interest in loanword phonology has increased in the last fifty years mainly because of its relation to linguistic change and language acquisition. All languages borrow the vocabulary they need from neighbors and develop adaptation strategies in different ways.
Nevertheless, the new vocabulary frequently preserves some phonological (and morphological) aspects that distinguish it from the native vocabulary.
When one language (L1) borrows words from another (L2), there occurs a conflict between trying to preserve the phonological information of L2 on the one hand and trying to satisfy the phonological conditions of L1 on the other. Speakers of L1 tend to keep the more salient characteristics of L2 words while modifying less prominent segments to bring them closer to L1 (Steriade 2001 , Kenstowicz 2001 . In other words, speakers distinguish loans by pronouncing them differently from how they would pronounce if they were native words, and speakers do this more o less consciously.
When linguistic borrowing occurs on a very large scale (as tends to happen with minority languages such as Catalan), the L1 may adopt elements of the L2's phonology. In this process of incorporation the intrinsic of L1 system undergoes some extrinsic intrusion and change. These modifications are consistent with natural and attested processes and conditions in many languages. It is therefore possible to attribute these conditions to Universal Grammar (UG), with the implication that adult speakers can always resort to them (Kenstowicz 2001 ).
The particular situation of Catalan under the influence of Spanish has meant that it adapts any sounds in the foreign vocabulary to its phonology in the same way that it has done for Spanish, at least apparently. For example, modern Catalan has assimilated the Spanish segments [x] and [], and uses them in all borrowings of any language which contains similar segments. This is in contrast with the situation before the 20th century, when, as far as we know, Spanish loans were completely assimilated to Catalan phonology, 2 with more or less the same being true of all other foreign vocabulary (Bruguera 1985) .
The assimilation of L2 phonological segments raises a question: if loanwords exhibit a different phonology from the native vocabulary, how many phonologies (i.e.
grammars) do we have and how many lexicons correspond to each language? Variation among speakers adds another level of difficulty to this already complex map. However, it may be that the adaptation of loans sometimes allows us to discover certain regularities or default elements that are hidden in native vocabulary because of faithfulness to the input.
Our task in this paper is to explain this kind of phonological variation within a language's lexicon and, if possible, describe the factors or processes that can phonologically differentiate loanwords from native vocabulary. Specifically, the aim of this paper is to account for the vowel phonology of loanwords in Eastern Catalan, including the stressed and unstressed vowel systems. The unstressed system differs from the native system in its resolution of mid vowels: since unstressed mid vowels in loans never reduce to schwa or [u] mid vowels in stressed position in loans. Section 5 describes the vowel harmony process and accounts for it by means of constraint ranking. Finally, section 6 links the dialectal variation found to stages in the nativization process and adapts the lexicon strata theory to the three main varieties of non-native words we found in Eastern Catalan.
The Catalan vowel system
The phonology of Eastern Catalan loanwords shows striking differences from the phonology of native vocabulary. All these differences have been traditionally attributed to the influence of Spanish (Fabra 1912 , Recasens 1993 Concerning stressed vowels, studies have been carried out in this area but none of them make any reference to the harmonic process. Badia (1968 Badia ( , 1970 and Pi-Mallarach (1997) merely emphasize the generalized tendency of Catalan to open all stressed mid vowels in loanword adaptation. Fabra (1906: 22) refers only to front mid vowels: "Les noms empruntés possédant un e tonique, sont prononcés par règle général avec un e ouvert". In fact, many borrowings -whether from Spanish or any other languagesinvolving mid vowels in either stressed or unstressed position have been adapted to the Catalan native system, as is shown in (1).
( (Cabré 1993) . Therefore, it is not that Eastern Catalan simply borrows and uses the Spanish vowel system for loans, but rather that Eastern Catalan has introduced certain changes to its phonological system that yield words that sound closer to Spanish. A more detailed examination of the phonology of loans shows that the Eastern Catalan extended system for loans is quite removed from the five-vowel Spanish system, as we can see in (2).
(2) Stressed system Native unstressed system
Unstressed system for loans Spanish stressed and unstressed system
The stressed vowel system is common to both native vocabulary and loanwords, because (Mascaró 1985) . 3 In addition, all pre-stressed suffixes (all of them with a high vowel) and all the so-called suffixed forms
'gramophone') show the same pattern. In (3) we offer some examples that illustrate this generalization.
The 
-back + back
In loanword phonology, the unstressed system is extended relative to that of native words.
Schwa always comes from a, but we also find instances where this segment is not reduced.
Vowel reduction involves the ATR feature, with the rest of the feature values remaining unchanged. The extended system is shown in (5): (5) -back + back
We may regard the extended system as following a sonority-driven reduction (Crosswhite 2004 ) since low and low mid vowels change to [+ATR] , with only the lesser prominent vowels arising in unstressed position, according to the vocalic prominence scale shown in (6).
3.

Vowel reduction blockage
We have some evidence of an extended unstressed system from the beginning of the 20 th century. At that time, Catalan grammarians noted the non-reduced pronunciation in post- We must bear in mind that a large degree of variation among speakers can be observed in both processes, but in general the more recent an item, the more patent the process.
Leaving aside the idiolectal and dialectal variation we can find in all these types of words, the important thing about them is that they all have something in common in that they somehow stand out in the way speakers treat them. That is, speakers do not regard these words as belonging to the native vocabulary because they resort to a phonological process that never occurs in native words.
In contrast to older borrowings, new words are not generally common words introduced through oral transmission but instead pertain to more formal registers and tend to be introduced through the written form. Speakers have to read them and incorporate them into scientific or technical speech. So the phonology of the language that lends a word is overridden by the graphic form in which this word is transmitted.
In clearer, due to the fact that there is an unambiguous correspondence between the written and phonetic forms. This can be interpreted as a faithfulness constraint that arises in loanword phonology. This constraint must be indexed to the specific stratum because the native vocabulary remains unaffected. The following hierarchy in (9) accounts for the extended vowel system in unstressed positions for a subset of the lexicon.
(9) *   >> L-Faith (e o) >> * e o
The constraints *    and * e o force vowel reduction of mid vowels and are active when native vocabulary is used. When one of the so-called non-native words occurs, the indexed faithfulness constraint applies, thus blocking complete reduction of mid vowels. We can also rewrite this ranking to show how the ATR feature values are crucial in this process. In exceptional blocking by faithfulness, that is, when a general process of the language is blocked in specific words. In this case, the general process is that mid vowels reduce to [] or [u] and the blocking yields the exceptional pattern seen in loans. 4.
The emergence of the unmarked: the preference for [-ATR] stressed vowels
In contrast to what was claimed by the grammarians referred to above, our data show that the tendency for Eastern Catalan to open mid vowels in stressed position in foreign adaptations has been reduced to certain specific contexts (Cabré 2006 The examples in (12) and (13) show that the ATR value of stressed mid vowels is independent of the presence of partial reduced vowels. In the examples above, we note that the [+ATR] value has spread from the post-tonic vowel to the stressed mid vowel. The scope of this harmonic spread is one trochee, the basic foot of Catalan (Cabré 1993 ). If we focus on proparoxytones, the harmonic process arises when a stressed vowel is followed by a close mid vowel. When the medial post-tonic vowel is a schwa or high, the general outcome is an absence of harmony (e.g. . At any rate, the more distant (or foreign) a word is felt to be, the more likely it is that the harmony process will apply; by the same token, the closer (or nativized) a word is felt to be, the more likely it is that vowel reduction will occur.
The vowel harmony process presented here shows some parallels with the vowel harmony in Central Italian described by Stefano Canalis (2009, this volume) . In both cases the trigger for the harmony is an unstressed vowel and the target is also to the left of the trigger. This indicates that the direction of the harmonic process goes from right to left, exactly the opposite of the best-known harmony systems such as in Turkish or Finnish.
Conversely, there is a crucial difference between the two processes, because whereas in the Italian dialects the target is likewise a weak vowel, in Eastern Catalan the target is the stressed vowel of the word, the processes thus entail distinct analyses. Moreover, the prosodic context of the Catalan process contrasts with the general harmony cases in which the trigger is a prominent position and the target a weak position. may be interpreted by some Catalan speakers as a native name or it has simply become completely nativized, thus surfacing as pin [] tx [u] . Nevertheless, this pronunciation never arises when the word is indexed as a loan. Native words constitute the core of the lexicon because they fulfill all constraints. As Ito & Mester (1999: 65) emphasize, "moving outwards from the core, we encounter items that violate more and more constraints until we encounter, at the periphery, items fulfilling only a small subset of the constraints. These constraints are truly fundamental in the sense that they define the basic syllable canons and other central aspects of the language". Thus, our data clearly show that initial epenthesis is one of the basic and unavoidable phonological processes of Catalan; "native" vowel reduction, on the other hand, is not such a central process.
We show in (24) the relation between the different classes of lexical items discussed above and the processes active in the Catalan lexicon. The basic syllable structure is represented here by the initial vowel epenthesis but includes other phonological processes (such as sonority or articulation place assimilation) that we have not discussed. The dialectal and idiolectal variation is interpreted in terms of item place, that is, each dialect -even each speaker-can vary in the consideration of a particular word in its lexicon. As Itô & Mester (1999: 70) say, "the less nativized an item is, the more it disobeys lexical constraints, i.e. the more it falls outside of various constraint domains and is located towards the periphery of the lexical space."
The stratification of the Catalan lexicon presented above accounts for the gradual application of the constraints to different subsets of words. A grammar with indexed faithfulness constraints interspersed between markedness constraints solves not only the problem of apparent different grammars but also its learnability in an Optimality Theory account (Pater 2005) .
Conclusion
Summarizing our study, we can say that it offers a feasible interpretation of the amalgam of data at hand, although considerable work is still needed to clarify dialectal differences.
On the one hand, the exceptions to vowel reduction in learned words are interpreted in terms of faithfulness to written form in order to make them stand out, by improving the equidistance of positions in the vowel trapezoid. On the other hand, Catalan loanwords show two opposite effects with respect to stressed vowels: the emergence of the unmarked generalizes the [-ATR] value on stressed mid vowels in some specific positions, whereas the [+ATR] value harmonizes the stressed mid vowel in the presence of a post-tonic
[+ATR] mid vowel. A word that undergoes this vowel harmony becomes more perceptible, so that the scope of the process is the stress foot. The lexical strata framework accounts for the apparent random facts and idiosyncrasies of non-native words in a very intuitive way.
The stratification of the lexicon into domains is clearly evident in Eastern Catalan, but the variation found in the data must be interpreted as reflecting the idiolectal location in one of these domains.
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